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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a technique for 
restricting an increase of a delay time at a global I/O 
line part because of a change in word organization. 

SOLUTION: Coping with a change in word organization, a 
global I/O line (GIO0, GI01, GI02,...) is divided into a 
read system and a write system. Allocation of the global 
I/O line to an input/output is changed, thereby reducing 
a burden. Moreover, an increase in delay time at the 
global I/O tine is restricted. The semiconductor memory 
apparatus is accordingly sped up in operation. 
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Iff. GI04ilGI05i:a)ia, GI08tGI09il 
GIOl 2fcGI01 SilflDHttWIft&tlfiiii 
Tf, **V**ll#a>«aBI*GIO0-l, GI04- 
5, GI08-9, GIOl 2-1 3 HLX^Z. t 

fe, b«©ya-^i/oi»4. -^©ioSfe 
[0047] ya-/^i/o||Gioo-i 

(CI*. T>^WA0~A3ICferJ6^-f>T>^©fflA 

**y770AA»?*a«ras*'<*. Z.©Affl*IUS&B 
0tt/**KBP0Ctt&S4l*. rO^yFBP 
0 IClilB&IP 0-2 LTAtfcfrtlK&B 2 ft 
S„ Z-tlW^-f hBRCOWr«>#» Affi*EI»B 0 i:^ 
H^CAffcfrEIB&B 2 %,«ffS*&£i:"Cftaf«Wff** 

[0 0 4 8] Z.Z\X\ &SDRAM1 5<DSZmM£Z 
ft* S D R AMtCfiV^BUWWX 4 tCt85££*l£#£ 

(cii, S2ifc^atis<fee>tc -0<BIOSfcy4« 
©T>^»3Wliyf*»&4x. y - K/^>f hifi#M£* 

#X 1 6CD^ (H2M) KUfc^T7T^Tf hR* 5 

4«®3 2ic*s. zKOJ^m, yn-^i/oii-eo 

ii^KpiattX 1 6(Z)#£lCfcb^T#j4 0%51<«:<So 
[0 0 4 9] -€-4llC*fUt> S4 IC^atlSfii^T'li, 

02 1 ic^atisiiB&icit^T, ^r^r^hsstat^ 

jjy^jbMg^aft-So «*tfy-K#Ctt:77>7tf h 
S5ob^ 3 2 A> e> i 6 ic^Sft, -/Vn/ 1 /o«g©*i 

jsgastc* y , t^xommmm 1 / 3 ic^sn 

4. 9>f bB«i77>7f h»36i t 3 2*»6 8Cft*. i 

jrn-^i/onreoiBBWBitt. H2ic 
jRati*BD»=Hx<Tift 1/2 easy, xi6<d^ic 

Jt^t«j3 0 %*<**. 
[0 0 5 0] ±Bbfe«ICJ:n»i. «T©ft!ffl***:» 

[005 1] (1)1^*^8®^, -0(0103 

y -o£>7>:7Smtf— o©yn-y^ I /o^^J 



(7) 



11 



>-^fi«>Affi*BI»^e)Jlfc7r>r9h»S:l/2 
(=8) ic-rssfctfr?*, AflfoffiWc^y^n-^ 
;v I /o«re®««BB»M«:fl9<W* 

[0 0 5 2] (2) BttftatfX 4 ©«££». U~Kffi!l 
©ya-Afl/1/Olltt, «*WtX16tC*W6GIO 
0, GIOIH. GI04, GI05I& GI08, G 
I O 9R8. GI012, GI013 ^0MBb(^l«b&tl« 
£fc-C, **l*ni*OQ«tf3B»GIOO-l. GIO 10 
4-5, GI08-9, GIOl 2-1 3£3*l&;fr 
6, -?-rT*©iH^gm^ 1 /3 KHg«a4xS. sfefc, 
U- KB»Ctt7 T>T9 HR#3 2*»e> 1 6tC^Stl 

So rtitctu, yn-^i/on-ecDaBfiWIBlt* 

[0 0 5 3] Affi*S2 1 0<Dm<DW8fflfc'D^Tmffl 
[0054] 05 ICWU Mfttf X 8 ©*6#n*£ *l 



[0 0 5 5] -^><DIOmz*)2®<DT>zmtf&&y 20 

n - i /o»WB y tttt e>*u y - 
iihfcoTVNS, £©££. yn-/^i/oHH4. IS 

6fCfctt&GIO0fcGIOli:©r& GIO 
2fcGI03il©|& GI04fcGI05 4:©|H. GI 
O6i:GIO7£0>Rg, GI08£lGI0 9i:©fg. G 
IOl OtGIOl lfcflDW. GI012fcGI013 

£©!«. Gioi4i:Gioi5 fc©|BW«l«>&4i*£ 

fcT», «£©yn-7^I/O||GIO0-l, GIO 
2-3, -, GI012-13, GI014-15A^ 

«K«>ya-^I/O||GIO0-HCtt 30 
Affi;«&B0tf»££3*u WRDtfxi-Wl/O* 
G I O 2 - 3 fCttAffi^ES&B 2 tffcg^StlS. * fe, 
(■£©^13 W I /OS&G I O 1 2 - 1 3 ICttAffiTJ 

Eg&B 1 2im&Z3x <@£©yn-A>i/i/o*gG I 

O 1 4 - 1 5 \Z\tAmt>WS&B 1 4 2><*g&S*lS. 

[0 0 5 6] ^©^c^n-^i/i/OiistffBEi: 
snsifcT?, *£*©wl^*flWS*w yn- 

[0 0 5 7] 06IC&, fgBtJ&tfX 4 ©»£#aRS*l 
[0 0 5 8] -o©IOSfcy4«©7>?WRtf2# 

©ya-^;i/ i /o«Wiy'WW , &*u u - F* i /o 

-a* i /oub*. i«x 1 6 ICfctt* G I O 0 £ G 
IOlfcCDM. GI02fcGI0 3il©ia, GI04il 
GI05£©|% GI06t:GI0 7tC7)fS, GIO 8 
fcGI09ii©|B. GIOlOtGIOl 1 fc©H8. G 
IOl 2£GI01 3 tam. GI014i:GI015 

GIOO-1, GI02-3, GI012-13, 50 
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G I O 1 4 - 1 5*WfiXc5ttSo 
[0 0 5 9] «iU*|llK©yn-^I/O«|GIO0 
-11C, T>^WA0~A3Klfe»*^>f>7^©ffl 

fim-itmSZtU tt£©yn-A>l/I/0||K5I02 

[0 0 6 0] 02 1 tC^34%Sf§«lfiSiX 4 ©t^lCit^ 

£#T-£S. «*.«y-K/5>r h*4:tiJC7r>T9 
hfttfs 2 l 6 ic{6&££*u ffiMffijft#i(& l / 3 \z 
(BMSti«. -e-tucfc y - 1 /oiirc©««l 

[0 0 6 1] 07iciiBU©«I^W^ans= 
[0 0 6 2] fg«f£iix4i:S*i£. -o©iosfcy 
4<@©7>-71¥;s.tf i #©ya -/W/ 1 /oiftwoy f* 

BWWXl6CfeW*GIO0, GIOl, GIO 

2, GI03©BOTa^&ftT«fc©*'n-A;i/I 
/OUGIOO-SSWRfcStU GI012, GIOl 

3, GIOl 4, GIOl 5<Z>ffiMmbraW>&nTWK 
©yn-A/I/I/OHGIOl 2-1 5#7&&S*l& 0 
*&, Ha*S*uSfcV*#. GI04, GI05, GIO 
6, GI0 7CDWOT«««)6*lT«Bt©i' , a-^I 
/0«W#fcS*U GI08, GI09, GIO10, 
G I O 1 1 ©BSMBI«««»fetlT(ilfc©y O -AH/ 1 / 
Oi&§W>Wj£S*U GIOl 2, GIOl 3, GIOl 

4 , g i o i 5 ©BWtfflflfliM) &*iT«fi©yn - m 
i/ogfeWBrtan*. zL©<fce)ic*st£©yn-^;n 
/oassa^fSSttsziii-t', 02 lic^sftsfltesicjt 

*T -/VI/ 1 /0|iT»©B5IIBBttfc#& 1/6 tC<S^ 

-rsrt*^^ *n»c*y, yn-nn/i/oire© 

[0 0 6 3] B98CttJJ!|©«WJW*«5%aJn6. 

[0 0 6 4] ©Bteaiix4i:atiSo -o©ioafcy 
4 «©r >^»2fetf 4 *©y a -A;i/ 1 /omm y # 
w e>*u y - k* i /om^* h# i /on* jwhb 

ii-o© i o sfc y 2 y fen. Atfj^mffi© 

r o* *^»tcAffi^JtiiKB o tcA^a «t e» tc^ 
otws. *fc, h©yn-/^l/OBMB*— o 

© i osfey 2*t«yf*^ ■t*i*WKiW'*B!i'*© 

;i/ 1 /OijSG I02£GI03 hMicgi y fttf 

[0 0 6 5] 3tafr*flte»CJ:*tfi. 02 1 IC^StlS® 
©7T>7f 2*»6» 1 6Xtt8lC{g«S*lS. 
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[0 0 6 6] B9 1 0 tcii±ia^W SWO (DffliSMft 
[0 0 6 7] nf'V^l^MOS Vyy*J*Z 1 0 2 

;i^MOS 1 0 4fcp^>*;HDV[OS 

h?^** 1 0 5fc#fl0flM*SftTCMOS H9> 

>*;i/MMO S h^^^tJf 1 0 2©y- hSUlCA* 
SttSfcfcfcfc, >f>;W10 1^btpft>* 10 
^gMOS Y^yV^ 1 0 3©^- hf8SlCA:frc5ft 
*. *LT. TF^XaBRflf^AMO' ttn^>*;i/ 
?gMOS h ^ > V^. % 1 0 40)4*— h®IlCA:ft3*l& 
>f 1 0 Bttl-btpf ^r>*ASM 

OS VyyV%9 1 0 50>Y— h®SlCA^j2tv5. 7 
KU*»Rfl»AM0, AMO* tt. -ttrfWHiPR 

o, pro' K:o^*T>^W«)fSttftsfll*"e*y« 
a^ilKflftcsnscii:"^ BSSSPROXliPRO' # 

^»i«rafey«>7r>rf h»»t. stay. 021 

[0068] m. HStcnt&h&J^C IB&gPRO, 
PRO' *^^3-&TAffi*iaB&B 0 K*g£<!S*lS <fc 3 
lc^-fy^SW0CDi«B«:«*t*3i:«^«*- 

»c»^fy*fcvO*y£«B»fc**-fc 
ff-esstf, jW*s*Mttcj:y, -o«>7>?»£fey 
(Dyyyrv HBttts 2*»& 1 6KtfSW&s*i*. 

[0069] ±!BcD^n 1 /omm y tfrttt, 

75/ a >tc«fc y JjHW* 3 fctfTffc*. 

[0 0 7 0] SI llCttd<>-r'0^^>3>t-«fey 

»jwa%a*i*. ra>«yiMJS»tt. r>>^«s:i:ii 

•6. 

[0071] tf^-f^yofcaww'tyKCNi, CN 

2tftttt€>*l&. £©<rt*KCNl, C^tfdOr-f 

«W&*U ZL©^3-*©tfi:frfg^S4, S8, SI 6 
CioTWPaW^ffSWBR-O, SWBW- 
OjWRWMi*. X-fv*-SWBR-OCJ:y, 
^A0lCfiWS^>f>T>^Offi*5S5? (4fl) X 
1 6©#£©#-if*8RO-l 6, X8<D^&©ft#8®R 
0-8, X4 0>^©fI#il*RO-4lC^WlCj|$££ 
*V2> (01 #180 . ^vfSWBW-OKi 

y. yyrm^ o icfeW55>f bryfnxfffl? (4 




HSBffsp 11-339473 

14 

®M#«StW0-8, X 4 ©^-©^-f-iBSW 0-4 lCjg#* 

tticisasfi* (01 #88) . 

[0 0 7 2] 01 2tCli_hiB*>f vfSWBR-OOi 

[0 0 7 3] pf ir>*^SMO S 1 2 2 

gianTCMOSh9>^7TJWK(*S*U P^r>* 
;i/§£MOS h9>5?** 1 2 5fcn?-*>*;ufflMOS 
h9yVX* 1 2 6iub^Jgg^$tlTCMOS hv> 

^7tjW»«s*u p^^>*;i/Mmos VvyVTs* 
afe^'Jgg^^ tiTCMosh^yxyy ftffl&fts ^ 

n-^1 1 lCDtftfrtt^S 1 6#n*-V>*;HBMOS 

Y?yi?*9 1 2 3©*- httBlC, 

1 2 lSr^-bt p^-V>*/l^MOS 1 2 

4fl 1 l©ffij!rtt»S8#n*-*>*;U38MOSl»9> 
S?** 1 2 6©4*- bWBC >f 1 2 4 

^btpf^^^SMOS 1 2 5 ©4* 

-h®fStce3t£*iS«fc-McfcoT^S. fn-^l 1 
l©ffl;fr^S4tfn^>*;i'S5MOS Y9Z/V3>9 
1 2 9©y- h*KC -f 1 2 7 fctf-L 

Tpf^V*AaWOS 1 2 8 ©4*- 
;|Ik:fiat3*i&J:3lC&oTV*&. -rn-^1 1 l©{fi 
ftflftS 16, S 8, S 4(DVvfn*V\>f b^MCT-y- 

>"7©ffl*«?#. M#I3I«R0-1 6, RO-8, R 
0 - 4 ©V aT4x*HCS^S4\S. 
[0 0 74] H13K:ULfclB*'fy^SWBW-0©i» 

[0 0 7 5] pf *^*MMOS 1 3 2 

^$nTCMOSh7>^7T*^^S*U P^-V>* 
;i/MMOS h9>5?^* 1 3 5knf*>*A8NOS 
\>9y*JX9 1 3 6il««»!BM*S*lTCMOS K9> 

l 3 8 i: n^>*;i/S5MOS l 3 9 kit 

a»wi*an , ccMosh5>^7r*9!Wa*i*. 

a-ifl l i©ffi*«-^S l 6*«n^-y>*MHMOS 

1 3 lfcfl'l/tp^VJM^JMOS hi?>2;^* 1 3 

1 1 lcffijSHB^SS^n^-Y^^fflMOSh^^ 
1 3 6©y- bmffitC 1 3 4 

-h«Bc€atatl*J:^C«!oTV^6. f3-!Jfl 1 

13 9©y-h«l^ >f>^-* 13 7*^-1/ 

Tp^>*/l^8SMOS Y^yVTs* 1 3 8©y-hS 

50 «tcfiatan*J:iK:*oTv%*. ^3-^1 1 i®m 
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#ft»s 16, s 8, S4<z>vvf*iavvr i/owcr-* 
yfmmmFHfi. mmsmo-16, wo -8, w 

[0 0 7 6] Ell 4(C&±iBf : =l-#'l 1 IfflWP 

[0 0 7 7] 2A*7>h^-M4 4, 14 5, 14 
6 £-( yt\-Z 14 2, 14 3 fcjWKtf&*l*. >f 
-* 1 4 2JCJ:oT^y KCN 1 0)|fe!tf£llE3tU 

14 3 ICfcoT^'i' KCN 2 0|&3#£|g£ *l 10 
£„ 7> M 4 4 fC <fc /tvKCNlOBW 

tfsiefcsfi*. r>K^-M4 5iciy, >f>^ 

-* l 4 2©m*>fcli:^y KCN 2<z>i&3ii:tf>7> K 
lfeS*^§e>tu -£4x#S8i:$*i&o 7^Ky-M4 
6{C«fc'J, KCN l<3DHafc^>^-^ 1 4 30>ffi 
^Jl^liiroT^ Kt&a*We>*U **l#S4i:$*lS 0 
[0 0 7 8] 0151CI*, JJE^fKCNl, CN2© 

^lil> 5=3-^1 1 1 <DmiMMt<om^B^ 

£. 20 
[0079] 0 1 6 lC«Affi*gP 210 (Djmm&Mft 

[0 0 8 0] 01 6tC^tl-5Am*SP2 1 OWu DD 
R (Double Data Rate: 9~f)^ • t*— 
J-HH ©SDRAMKl***l*%)©T?» yn-A 
^I/OHflDftiyfsWSEKfc DDRCSDRAMt, 
ilS (Single Data Rate: i/ytfjb • 
. l/>f h) ©SDR AM fc<©^K:*f&S 

[00 8 1] Ell 6\ZBZft*Ty7&A0~Al 5 30 
tt. **i**i8«©ii>f>r>^4:8fl©!?>f KT>^ 
fc;WRtt&*VtV**. DDR©SDRAMlC£tt&3§8i 

2*©yn-A;vi/Oi(i8*^ay#i-te>tu MSc (ev 
en) , *FR (add) - 

g i o o e i*. yyzmA o fflAtft*s»?ciBr#3*i& 
£ £*,fcAffi;«&B o tcj^^n, ^a-A;n/o 
tlG i o o oit ry-mA l <DAffi*fiS?tc^$ti 
Sfc£%KAffi:«&B0icj&&$4T,S. ±fc. ^a- 40 
rt/i/l/'0|§Gl0 2Ett. yy-f&Aiv>X\}tfM3- 

-/VH/o|§Gi020tt. yy-m^z <DX\&iM 
TO^stis i:%icAffi*®8&B 2 icig^snSo 

[0 0 8 2] iiTf, ±IB«WI3^6k **;W-^>3> 
XtiaK^-f >^*^H>CJ:y, ilS© SDRAM 

[0 0 8 3] SDRAM©IWiratX8KafLTtt. 03 

Xtt05K^3ft£ii)£lCgG£;**l5. ^^;b^i/a 50 



WPP- 1 1-3 3 94 7 3 

16 

^XttJK^-f >y*^H>KlJ:»J, 03XW:05lC 

iawcsas4vB©ciiy , <TT>^wifliafe | j©7T 

>T^hSS[5:l/2 (=8) IC-rszfcj^fc, ^n- 



[0 0 8 4] Bl 7ICttDDR0)SDRAMlC£Vvrff 

[0 0 8 5] -ooio^fc^raor^lS&tM* 

n) , (add) C*ftSLT**l*riU-K/9W 
h#fH*S*vrv**. yn-Jt/l/I/OHGI 
O0E-Rlt7>7lPfA0, A2(Cfc^S^W>T>^ 
a>tftiri6?ia£&3*i5 £: £: =fcic, Am#tS&B 0 icfc 
tt5ffi#^y7T©A^3gWc*§#$ft, tfn-JVbi 
/OmGIOOE-ViltTyzffiAO, A2tCfctt5^ 

W HT>:7©A**?Ki&£S*i*fcfc*fc. Affirm 
B&B 0 tCSltSA^A-y 7TC0m*SS?-tCi^S*VS. 

jTB-/W/ 1 /0«G I O 0 O-RttTV^BA 
1, A3Cfe»S*-r>7>^©ffi**?»=ltr£3ft* 
£ il fctC, AifcttSB&B 0 Ci3tf * Jftfj/ty 7 T©A# 
jB?tC*g£3;fU ^n-./VbI/O||GIO0O-Wtt 
TyffiA 1 , A 3 KfiW*9>f hTyfOXtf&f-K 

[0 0 8 6] ttfft#X40tftd; 04, 06, 07, 

M3fc»J©:7T>7? hRfcflSHW* 

[0 0 8 7] 0181C&, DDRtCfcttS|g#tSfcX4© 

#£©#^092fi*3*l£. 
[0 0 8 8] DDRCfitf*««WtX4<Mi#; -o© 
I OSfeU 4m<DTym%Xf2*<D?U-A)lI/0 
|fcWWyf5fW&*U 4«K (e v e n) , $H& (a d d) 

©fc*> yn-AA/I/0|ftiDDR<DWWtX4 (0 

1 7#J80 ICfeWSGIOOE-R, GIO0E-W 
R. GIOOO-R, GlOOO-Wfgl, -, GIOl 
2E-R, GI012E-WIB. GI0120-R, G 
101 2 0-WIRHy*«b*ifcTNilK©yo-/^l/ 
OiKSGIOOE, GIO0O, GI012E, GI 

01 2oawj£Stvs. r©«fce>ic^D-^;n/o«g 

yu-rtfrl/OB&PWB (unused) tLTiS 
< #^{cit^T, V o - ^ I /Oi!«©ffi^*t?:ig^ 

[0 0 8 9] 01 8ICjR3*VB*Wt**&. 

^J/a^XWaK^-f y^zfi/B >lCj:yii^©S 
D R AMfC^OSi-S##$:#^.S. 
[0 0 9 0] effia^X80}«^(Clt. 03Xtt05tC 
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&05;i£:#T*£So 
[0 0 9 1] *&, «tl«#X4©»£KttBI4, 0 

6, 07, EI8lC^$*l,-g)^C|OS'tSZ:ilT% 77 

[0 0 9 2] 6Urf^#KlJ:oTfcS4xfe^«£aK 
[0093] JSLhOBWCtiii: bT*SSW#t * o T 10 

fcSftfc^fe*©fl*fcfcofc^4WPca* sdr 

[0 0 9 4] #3§«9!li, ^&<ii*l(IKMBL"T ! -*«)^ 
[009 5] 

©»yi?»s. 

[009 6] -T ftfrfe, I /0«gS: U - K* 

I/OIIWDtiyfWftlWtS-iiCJ:*/, ^ffitftfSM 

ssiifl)iMW>iiBtft*:H* w fctf-ee*. 

[0 0 9 7] ifl3fc*yB-/^I/OHW>y- 

[0 0 9 8] 3*>fc, BfWWOTWSCTyn-^ 
i/Oij«cD*$S:30S-r-sz:iiT*, yn--*;n/o|» 
©BB8SBlKOffi«fl:«:B9*ifc«^fc **uc«fcy^n 40 
1 /Ol^0>»B*n«:fll*** - *- 

[01] 4^K***mm&mzto»6*mJM 
[02] ±EXW*«»Cj3VxT, BK&fcfcx 16iit6 

[03] ±iEAffi:frSHCfcv v t, ^et«S:X8i:-rs© 
■6© - A;n /omoM »J f*W«S:Svr ^"n * * 0 



[04] ±EAtB*awca3Vvc, nflfc&&x4£-*-«* 

•aco^n-An/ 1 /o^toyftwM^I-^a y ?0 

[05] ±IEAffi*SPlCfeV^ fffl»*«:X8i:"*S» 

y n - I /QUnffloM y tftf 09&o** y 
?0-?&£. 

[06] JbfiAHJAttKiEvvc fg«^S:X4i:-tS^ 
GnVu-Xfr i /o|*0Hl^yfsf»««^?"n >y 

?0T-&S. 

[07] JdBAffiAawcfc^T, 1i«&*5:X4i:1-S* 

[08] ±EAffi*8WC«v^T, fg*Sf££x4i:-r£# 

[09] H8K^S^*X>fy^B<0«W6WHR^* 

[010] 08 IC^S ftS >y ^atoMOflWtWEII 

[01 1] ifc/f 5 * >y*^S/a>CJ:*ISWa08«: 
^1B4:i-*#R©ill«#S^n *y * BIT*. 
[012] 01 l ic^stvs^^f y^05<»ft«ia»Bn? 

[01 3] 01 1 CjKS4i**>f >y^©^^JIiB&0T* 

[014] Hi ltc^sn^n-^co^teKMEB&BT* 

[01 5] ±12^=1- ^©|fefmW0T-&S o 
[016] DDRlCfcwr, ®«|^«:X8i:-rs^<Z) 

So 

[017] DDRCfcWt. mm8.*X4:}l1rZ,m£(D 

-;vi i /omm y ftwwfcoH-^a v *0-e& 



[018] DDRtCSSVNT, B**&X 4 
>fu-A)\> I /OH©80®«y f*W«*aVr^n v *0 
if**. 

[019] *^Cfrfr*Affi2rtH^J**W^fcS*l 

[02 0] *^{C^SAffi*EIB&«>i*K*MfcStl 

5 Affi*tai&<7)«l^f!I^a «y 

[02 l] ^^Cfr^*AW^a»©i**8!tI»4:S*i 

6 Affi*EBSCD^M^n «y ^ 0-efe*. 

[02 2] ±|B^^«afi*^lM3nS7 : -^«^l 

[023] ±i2^{*ia^e<^fw*i«t«ifia0!i'^a>y 

1 5 SDRAM 

2ooa, 200B ^^yrw 
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201 A, 201B D ?-r3-# 
203 A, 203B ii^krrl—tf 
20 5 *5A7K1/X;t977 
20 6 □07h*UXA'y7T 
20 7 ^^ATKl/^^O^ 
20 8 ij7W^*f>f 
210 Affi^SP 
212 n>hn-7 

3 10 CPU 
3 2 0 RAM 



(ID 



3 4 0 
3 5 0 
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